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AJRENIK NAD UKALIREP ,RUTKURTS SISILANA  
  NAKNABREP IRTSUDNI AISENODNI ID  
3002 NUHAT - 8002  
( erutcurtS - tcudnoC -  hcaorppA ecnamrofreP  
hcaorppA ycneiciffE evitaleR sV ) 
 
A vottalaT inahG apsuP arb  





sah gniknab fo yrtsudni ehT  a dna elor lativ yrev  cigetarts  ni  cimonoce s'aisenodnI  
.srettam  lanoitaN  gniknab  yrtsudni  decneirepxe sah  eht ecnis scimanyd eht  fo tnemtcane  
noitalugered  eht ni  rotces yratenom  ehT . tnemnrevog  yb hguorht  knaB  aisenodnI   )IB( sa   eht
ytirohtua yratenom  sah   detneserp suoirav eht  taht modsiw  yltcerid  decneulfni  erutcurts eht  ,
 eht roivaheb  dna  krow  fo ecrof  lanoitan eht  gniknab  yrtsudni  modsiw s’tnemnrevog suoiraV .
 sa a ot esnopser  fo scimanyd eht  lanoitan  ymonoce  edulcni  7991 ni sisirc yratenom - 8991  
hcihw  sah  eht nekorb  ytilibats  lanoitan fo  eht dna ymonoce  gniknab  yrtsudni  ni  aisenodnI . 
yduts sihT  ot dnetni   tuo dnif eht  fo erutcurts  gniknab s'aisenodnI  yrtsudni  eht gnirud  
3002 - 8002  ekam , ezylana  fo ecneulfni eht  erutcurts eht  dna  roivaheb  / fo ygetarts   eht
ynapmoc  (  )knab  .ecrof krow s’mrif no  ehT atad   taht desu  ni  yduts siht  era  atad lenap   morf
3002 - 8002  a htiw  elpmas  fo  si yduts siht  28  ledom ehT .sknab laicremmoc  sisylana fo   taht
desu  ni  hcraeser siht  si  fo dohtem  dexiF  stceffE  ledoM  (  .)MEF yduts sihT  osla  demia   ot
erapmoc  eht neewteb  owt  sehcaorppa  / bahzam  (  )sesehtopyh nac taht  ebircsed  eht  eurt  
fo noitidnoc  gniknab eht  yrtsudni  ni  aisenodnI  . hcaorppa tsrif ehT  si  erutcurtS eht - tcudnoC -
 ecnamrofreP ( )PCS  hcaorppa  , eht elihw  dnoces  hcaorppa  si  evitaleR eht  ycneiciffE  ( )ER  
hcaorppa . 
stluser ehT  dewohs  taht  htob   fo erutcurtS - tcudnoC -  ecnamrofreP ( )PCS   sehcaorppa  
evitaleR dna  ycneiciffE  (  )ER ebircsed nac sehcaorppa  fo noitidnoc eht  sknab  ni  aisenodnI , 
tniop siht  swohs  eht taht  fo ecrof krow  ynapmoc eht  (  )tiforp decneulfni si   yb eht   fo erutcurts
eht  yrtsudni  a hguorht  yxorp  oitar eht  ( stessa fo  )AR dna  osla  decneulfni  eht yb  fo ycneiciffe  
ynapmoc eht  a hguorht  yxorp  erahs tekram fo  (  .)SM osla tniop eht ,taht sediseB  deniatbo   eht
,tluser  taht  teN eht  eretnI ts  nigraM  ( )MIN  elbairav  tcapmi evitisop sah  ot tnacifingis dna  
tiforp . elihW   eht ycauqedA latipaC  ( oitaR )RAC  elbairav  , snaoL eht  ot  tisopeD  oitaR  ( )RDL  
elbairav  eht , non - gnimrofrep  snaol  (  )sLPN dna elbairav   eht renwO  elbairav  ton saw  
i yltnacifingis  ot tcapm tiforp . 
 
sdrowyeK  : gniknaB fo yrtsudnI  , erutcurtS - tcudnoC -  ecnamrofreP (  )PCS hcaorppA   , evitaleR  








 irtsudnI .tasep tagnas naknabrep irtsudni nagnabmekrep ini taas isasilabolg are malaD
 uata aratnarep iagabes aynisgnuf anerak sigetarts gnay narep ikilimem naknabrep
 anad nahibelek gnay kahip irad anad isasilibomem utiay ,isaidemretni isgnuf nakanaskalem
(  nagned nalajes ini laH .)ahasu ukalep( anad nakhutubmem gnay kahip adapek )gnubanep
gnadnU tanama -  nupmihgnem gnay keyorp nadab halada knab ,8991 nuhaT 01.oN gnadnU
 malad takaraysam adapek aynnakrulaynem nad nanapmis kutneb malad takaraysam irad anad
kutneb   .taykar pudih farat naktakgninem akgnar malad aynnial kutneb uata/nad tiderk  
0691 nuhat are id aisenodnI id naknabrep sinsiB - 07 nad na -  gnay sinsib nakapurem na
 ipatet ,habasan iracnem ulrep kadit knab ,rekgna hisam knab naseK .lanekret utigeb muleb
labes 08 nuhat are naidumeK .knab iracnem gnatad gnay halhabasan aynki - 09 are nad na -  na
 fitka ialum naknabrep urtsuj ini are id anerak ,kilabret idajnem naknabrep ainuD nasek
 7 .oN UU nad 8891 nuhat 88 otkap ,38 nujkap aynraulek nagned nakhaB .habasan rajegnem
t  ini laH .iridreb urab knab nahulup ,rubus hubmut aisenodnI id naknabreP ,2991 nuha
 utigeb knab nakiridnem kutnu hatniremep helo nakirebid gnay natapmesek nakbabesid
,000.000.05.pR ladom nagned aynlasim hadum -  ,RPB nakiridnem tapad gnaro paites
es ayntabika  akerem lahadap urab knab nakiridnem tapad hadum nagned gnaro pait
.)4002 ,rimsaK( kiab araces knab lanegnem kadit aynmulebes  
 ainud narucnahek nakapurem 0002 nuhat iapmas 7991 nuhat lawa ayntujnaleS
ubid uata isadiukilid knab nahuluP .aisenodnI id naknabrep  regrem id igal nahulup nad nakrab
 atsawS kilim nupuam hatniremeP kilim knab kiab naigurek atirednem surenem suret tabika
 .aynnaalolegnep malad halas tabika halada aisenodnI naknabrep ainud nakorbobeK .lanoisaN
p nakapurem tubesret naknabrep ainud aynrucnaH  id riknab arap igab agrahreb gnay narajale
 tecam tiderk oisar tubesret sisirk asam adap nakhaB .)4002 ,rimsaK( aynsusuhk aisenodnI
snaoL gnimrofreP noN   malad sapmoK( %06 iapacnem lanoisan naknabrep irtsudni )LPN(
.)8002 ,dajarduM  
nI naknabrep irtsudni iniK  namatnah tabika aynhunepes hilup muleb hisam aisenod
 itrepes naknabrep rotakidni utas halas 3002 nuhat adaP .tubesret imonoke sisirk  ot naoL
oitaR tisopeD  05 isisop adap adareb )RDL( -  naidumeK .%67 idajnem ini taas nad %06
am gnay agitek kahip anad rutkurts  nad orig itrepes kednep akgnaj anad helo isanimodid his
 malad aynamatu isgnuf naknalajnem tapad muleb naknabrep awhab nakkujnunem ,nagnubat
 margorp nagned gniries ,naikimed numaN .isaidemretni isgnuf utiay ,naimonokerep metsis
did gnay naknabrep nataheynep  ialum naknabrep irtsudni ,aisenodnI knaB helo gnoro
 ,imonoke sisirk amales nakurupretek isisop irad takgninem gnay ajrenik nakkujnunem
.)4002 ,kifuaT( sisirk mulebes itrepes ajrenik takgnit iapacnem muleb nupualaw  
T 1 leba  
dnI id mumU knaB tesA nagnabmekreP aiseno  
 
knaB kopmoleK  
)pR railim( tesA  
3002  4002  5002  6002  7002  8002  
oresreP  575.894  553.015  62.355  513.216  047.527  318.928  
asiveD NSUB  072.963  841.024  114.884  911.665  189.396  594.787  
noN NSUB - asiveD  002.11  908.21  158.41  737.71  904.32  031.72  
DPB  784.06  619.96  924.49  898.831  533.741  326.261  
narupmaC  775.62  995.03  115.63  810.24  438.36  923.88  
gnisA  614.54  075.65  967.97  565.78  793.201  162.541  
tesA latoT  725.110.1  893.001.1  042.762.1  456.464.1  996.657.1  456.040.2  
 naknabreP kitsitatS : rebmuS haloid ,aisenodnI knaB ,0102 inuJ aisenodnI  
 
 lebaT  1  nakkujnunem aisenodnI id naknabrep irtsudni isidnok awhab nakkujnunem
 lanoisan naknabrep irtsudni naujamek rotakidni utas halaS .nakifingis gnay nagnabmekrep
 knab tesa nagnabmekrep tahilem nagned utiay 002 nuhat adaP .aisenodnI id mumu 3 latot   tesa
110.1 .pR rasebes mumu knab  nuhat adap nad nuilirt -  imalagnem suret ayntukireb nuhat
02 nuhat adap aggnih natakgninep 80  iapacnem halet mumu knab tesa latot  040.2 .pR   .nuilirt
ab kopmolek nakrasadreb tahilid akiJ  nakkujnunem aguj tubesret knab kopmolek aumes ,kn
.tesa halmuj malad natakgninep  
  kopmoleK  knaB oresreP   tesa halmuj ikilimem gnay knab kopmolek nakapurem
rasebes utiay lanoisan naknabrep irtsudni adap rasebret  8002 nuhat adap nuilirt 928 .pR  ,
kiid naidumek knaB helo itu   asiveD lanoisaN atsawS mumU  halmuj nagned audek isisopid
s tesa 787 .pR rasebe   helo itukiid ayntukireB .nuilirt nanugnabmeP knaB kopmoleK   hareaD
 ,)DPB(  kopmoleK ,gnisA knaB kopmoleK gnisam asiveD noN NSUB nad narupmaC knaB -







 lebaT 2 
 nagnabmekreP erahS tessA  aisenodnI id mumU knaB  
 
knaB kopmoleK  
)%( erahS stessA  
3002  4002  5002  6002  7002  8002  
oresreP  92,94  83,64  66,34  18,14  13,14  66,04  
asiveD NSUB  15,63  81,83  45,83  56,83  05,93  95,83  
noN NSUB - asiveD  11,1  61,1  71,1  12,1  33,1  33,1  
DPB  89,5  53,6  54,7  84,9  93,8  79,7  
narupmaC  36,2  87,2  88,2  78,2  36,3  33,4  
gnisA  94,4  41,5  92,6  89,5  38,5  21,7  
tesA latoT  001  001  001  001  001  001  
 naknabreP kitsitatS : rebmuS haloid ,aisenodnI knaB ,0102 inuJ aisenodnI  
 
 akam tesa latot padahret rasap asgnap nakrasadreb tahilid naknabrep irtsudni akiJ
 malad nanimod gnilap gnay knab kopmolek aud nakapurem asiveD NSUB nad oresreP knaB
 nad oresreP knaB .lanoisan naknabrep irtsudni  padahret rasap asgnap ikilimem asiveD NSUB
( tesa erahs tessa  rasebes ) 66,04  % 8002 nuhat adap %95,83 nad nuhat adap nuputigeB . -  nuhat
 gniasreb nad nanimod gnay isisop malad ulales tubesret knab kopmolek audek ,aynmulebes
 iridnes oresreP knaB kopmoleK .tatek  irad iridret tapme   knaB utiay hatniremep kilim knab
B( aisenodnI taykaR knaB ,)INB( aisenodnI arageN knaB ,iridnaM  nagnubaT knaB nad ,)IR
)NTB( arageN  kopmolek nakgnadeS . 42 irad iridret asiveD NSUB knaB   .knab  
lebaT  3 
nodnI id mumU knaB halmuJ nagnabmekreP aise  
 
knaB kopmoleK  
nuhaT  
5002  6002  7002  8002  9002  *0102  
oresreP knaB  5 5 5 5 4 4 
asiveD NSUB  43  53  53  53  43  53  
asiveD noN NSUB  73  63  63  33  13  23  
DPB  62  62  62  62  62  62  
narupmaC knaB  81  71  71  51  61  61  
gnisA knaB  11  11  11  01  01  01  
knaB halmuJ  131  031  031  421  121  321  
haloid ,aisenodnI knaB ,0102 inuJ aisenodnI naknabreP kitsitatS : rebmuS  
inuJ*  
 
  lebaT  5002 nuhat irad aisenodnI id mumu knab halmuj nagnabmekrep nakkujnunem 3
 nert idajret 9002 nuhat nagned iapmas 5002 nuhat iraD .)inuJ rep( 0102 nuhat nagned iapmas
 kaynabes mumu knab halmuj 9002 nuhat adap ,aisenodnI id mumu knab halmuj nanurunep
.knab 121   aisenodnI nad AISA id sisirk aynidajret mulebes uata 7991 nuhat adap lahadaP
 .knab 042 kaynabes aisenodnI id mumu knab halmuj ,aynsusuhk  
 satiroto aynsusuhk hatniremep helo nakraulekid gnay nakajibek iagabreb aynadA
nusgnal araces )aisenodnI knaB( retenom  .lanoisan naknabrep irtsudni ihuragnepmem turut g
 id knab rutkurts rutagnem abocnem IB ,IPA nagnacnar aynada nagned ajas aynlasiM
knab nakanacneriD .)knab halmuj( aisenodnI -  halmuj turunem nakisakifisalkid naka knab
ukireb iagabes nautnetek nagned ,aynladom :t  
.1   hayaliw id isareporeb kutnu naupmamek nad satisapak nagned lanoisanretni knaB
 3 tapadret aynah naktegratid ,nuilirt 05 .pR sata id ladom ikilimem atres lanoisanretni
.ajas knab  
.2  es isareporeb nad saul tagnas gnay ahasu napukac ikilimem gnay lanoisan knaB  arac
 ,nuilirt 05 .pR nagned iapmas nuilirt 01 .pR aratna ladom ikilimem atres lanoisan
 3 tapadret naktegratid - .knab 5  
.3   iauses utnetret ahasu nemges adap sukofret aynahasu nataigek gnay sukof knaB
gnisam isnetepmok nad satilibapak nagned - knaB .knab gnisam -  tubesret knab
 tapadret naktegratid ,nuilirt 01 .pR nagned iapmas railim 001 .pR aratna tesa ikilimem
 03 - .knab 05  
.4   gnay satabret ahasu nataigek nagned knab nad )RPB( taykaR natiderkreP knaB
isatabid kadit aynhalmuj ,railim 001 .pR hawab id tesa ikilimem  
 
 gnorodnem aynrihka lanoisan naknabrep irtsudni malad nakajibek iagabreb aynridaH
gnisam -  aynah kadit raga aynnaahasurep ajrenik naktakgninem nikames kutnu knab gnisam
 nakgnanemem upmam aguj ipatet lanoisan naknabrep irtsudni id )siske( nahatreb upmam
iasrep gnisam igetarts hakanamiagab itiletid kutnu kiranem naidumek aggniheS .nagn -  gnisam
 id nagniasrep nakgnanemem aguj nad aynaahasurep ajrenik naktakgninem malad knab
 .lanoisan naknabrep irtsudni  
( natakednep aud ada ,naknabrep ajrenik tahilem kutnU sesehtopyh  tapad gnay )
 04 irad hibel amales natabedrep idajnem halet tubesret natakednep audek nad nakanugid
 natakednep utiay amatrep gnay natakedneP .nuhat erutcurts - tcudnoc - ecnamrofrep   uata )PCS(
 halitsi nagned aguj lanekid gnay erutcurts -  ecnamrofrep  )PS( sehtopyh .se   trebliG turuneM
 naklisahid gnay nagnutnuek takgnit utiay PCS natakednep )7002 ,damaS malad( nannaH nad
 licek nikameS .aynisitepmok tajared nad rasap rutkurts helo gnutnagret tagnas knab helo
nuek akam irtsudni utaus malad )isitepmok( nagniasrep tajared  helorepid naka gnay nagnut
( isartnesnok oisar iggnit nikames naidumeK .raseb nikames naahasurep oitar noitartnecnoc  )
 nikames akam irtsudni utaus  nagnutnuek takgnit alup iggnit  .naahasurep helorepid naka gnay  
dnem naidumek tubesret )PCS( amatrep natakedneP  natakednep irad nagnatnat tapa
 natakednep nagned lanekid gnay aynfitanretla ycneiciffe evitaler   ER natakedneP .)ER(
 )satilibatiforp( nagnutnuek takgnit gnorodnem naka gnay hal isneisife awhab naknakenem
002 ,damaS malad( kcolrimS turuneM .iggnit hibel gnay  takgnit aratna nagnubuh ada kadit ,)7
 tagnas naahasurep haubes ajrenik ,nial atak nagneD .nagnutnuek takgnit nagned isartnesnok
 tajared naktakgninem upmam naahasurep haubes akiJ .aynisneisife tajared irad gnutnagret
yngniasep arap nakgnidnabid aynisneisife  ayaib rutkurts irad gnutnagret aguj ini lah( a
 tapad tubesret naahasurep akam )ayngniasep irad hadner hibel fitaler gnay iskudorp
( naruku naktakgninem nad aynnagnutnuek naklamiskamem ezis  aynrasap asgnap atres )
( erahs tekram ta natakgninep ,uti irad akaM .) ( nagnutnuek sa tiforp ( rasap asgnap nad )  tekram
erahs ( isartnesnok takgnit irad nakub nad isneisife irad lisah nakapurem )  noitartnecnoc
oitar .)  
 irtsudni kutnu ER nad PCS natakednep nagned tiakret gnay siripme tesir aparebeB
alupmisek naklisahgnem naknabrep  ,ASU hayaliw id susak iduts kutnU .isairavreb gnay n
 atres )3991( gnaiL nad nannaH ,)2991 ( nannaH nad regreB ,)4891( trebliG naitilenep
 gnay naitilenep aratnemeS .PCS asetopih padahret nagnukud nakirebmem )1991( nannaH
91( onilraC nad melaC helo nakukalid  kalonem hsedalgnaB id )7002( damaS nad ASU id )19
 irad nakkujnutid adebreb tikides gnay lisaH .ER asetopih gnukudnem nad PCS asetopih
 atres )0002( dlevneorG nad rekkiB ,)6991( iaR nad grebdloG naitilenep anamid ,aporE auneb
ujnunem )1002( jooR naV nad tnuP  ER nupuam PCS asetopih aratna ,dexim gnay lisah nakk
 .)4002 ,kifuaT(  
 tapad aggnihes tubesret natakednep aud nakanugid naka iridnes ini naitilenep malaD
 irtsudni isidnok nakrabmaggnem kutnu tapet hibel gnay asetopih hakanam iuhatekid
aisenodnI id naknabrep  .  
 natakednep lanekid irtsudni imonoke sisilana malaD erutcurts - tcudnoc - cnamrofrep  e
( haraes gnay nagnubuh naksalejnem gnay )PCS( reinil  kilab labmit gnay nagnubuh nupuata )
D .naahasurep ajrenik nad ukalirep ,rutkurts aratna mala   ,PCS natakednep  tesA oisaR
(  iagabes nakanugid)AR  lebairav  idajnem gnay yxorp rasap rutkurts   isitepmok tajared nad
irtsudni malad  naidumek , nigraM tseretnI teN  ( MIN ), oitaR ycauqedA latipaC  ( RAC )  ,  snaoL
oitaR tisopeD ot  ( RDL )  ,  nad snaoL gnimrofreP noN   )LPN(  ukalirep lebairav idajnem
gnisam helo nakukalid gnay )igetarts( - knab gnisam . 
 natakednep alup ada ,PCS natakednep nialeS  ycneiciffe evitaler  anamid )ER(
 .PCS adapirad fitanretla natakednep nakapurem ini natakednep erahs tekraM   )rasap asgnap(
gabes nakanugid  idajnem gnay lebairav ia p yxor .)knab( naahasurep haubes isneisife  
 naka aynrihka adaP itiletid  ( bahzam/natakednep sisehtopyh  tapet hibel gnay hakanam )
 .aisenodnI id naknabrep irtsudni isidnok nakrabmaggnem malad  
naitilenep naaynatrep nakujaid akam ,tubesret halasam adap nakrasadreB   iagabes
:tukireb  
.1   irtsudni malad ajrenik padahret ukalirep nad rutkurts huragnep anamiagaB
?aisenodnI id naknabrep  
.2  ( natakedneP sisetohpyh  isidnok nakrabmaggnem malad tapet hibel gnay hakanam )
nabrep irtsudni  natakednep ,aisenodnI id nak erutcurtS - tcudnoC -
P cnamrofre e  )PCS(  natakednep hakuata ycneiciffE evitaleR  ( ER )? 
 
: halada iapacid kadneh gnay naitilenep naujuT  
.1  padahret ukalirep nad rutkurts huragnepsisilanagneM   irtsudni malad ajrenik
.aisenodnI id naknabrep  
.2  sisilanagneM  ( natakednep sisehtopyh nay hakanam )  malad tapet hibel g
 ,aisenodnI id naknabrep irtsudni isidnok nakrabmaggnem erutcurtS - tcudnoC -
P cnamrofre e  natakednep hakuata ycneiciffE evitaleR . 
 
IROET HAALET  
 
 amgidaraP erutcurtS - tcudnoC - ecnamrofreP  )PCS(  
 aratna nagnubuh halada irtsudni imonoke sisilana malad rasad akgnarek utas halaS
rutkutS - ukalireP -  uata ajreniK erutcutS - tcudnoC - ecnamrofreP  S( -C- ( rutkurtS .)P erutcurts  )
( ukalirepreb irtsudni ukalep arap anamiagab nakutnenem naka irtsudni utaus tcudnoc  )  gnay
( ajrenik nakutnenem aynrihka adap ecnamrofrep .tubesret irtsudni )  S-C- ( P erutcurtS -
tcudnoC - ecnamrofreP  tahilem kutnu nakanugid gnay amatu irogetak agit nakapurem )
 rasap haubes rutkurtS .rasap id idajret gnay nagniasrep nad rasap rutkurtsisidnok
emnaka amasreb araces gnay tubesret rasap malad naahasurep ukalirep ihuragnepm -
.nahurulesek araces rasap metsis ajrenik nakutnenemamas  
 iroet amasreb PCS iroet ,awhab nakakumegnem )6991( ylretseH nad yenraB
ecruoser -  mrif eht fo desab iroet irad nakiabrep nakapurem   iroet nad iskasnart ayaib
 siske naahasurep utaus apagnem aynah nakub irtsudni utaus malad nahalasamreP .nanegaek
 utaus ajrenik amas gnay irtsudni malad apagnem aguj numan ,irtsudni utaus malad
eoJ nad nosaM .S.E .nial naahasurep nagned ,adebreb naahasurep   drehpehS turunem niaB
 aynaH .PCS iroet nakgnabmegnem nagned tubesret naaynatrep bawajnem ahasureb )0991(
gnabmekid gnay apa ajas  nagned adebreb gnay naujut ikilimem aynaudek helo nak
ktaafnamid PCS iroet ,aynlawa adaP .ini taas adap PCS iroet nagnabmekrep  kutnu na
 iroet nupadA .fititepmok gnaruk gnay naahasurep ayahab ignarugnem hatniremep utnabmem
.naahasurep sigetarts nemejanam iagabes taafnamreb ini taas adap PCS  
 awhab nakakumegnem gnay )9391( nosaM helo naksutecid PCS amgidarap rasaD
( rutkurts erutcurts  irtsudni ukalep arap anamiagab nakutnenem naka irtsudni utaus )
( ukalirepreb tcudnoc ( ajrenik uata naagarek nakutnenem aynrihka adap gnay ) ecnamrofrep  )
 nial aratna ukalireP .isartnesnok oisar nagned rukuid aynasaib rutkurtS .tubesret irtsudni
 irad tahilid  utaus ajrenik uata naagareK .nesudorp ratna isulok nupuata nagniasrep takgnit
 PCS nagnubuH .satilibatiforp nad isneisife ,isavoni tajared irad nial aratna rukuid irtsudni
:tukireb iagabes nakrabmagid tapad  





( rasap asgnap utiay kokop nemele agit tapadret rasap rutkurts malaD erahs tekram  ,)
( rasap isartnesnok noitartnecnoc tekram natabmah nad ) -  rasap kusam kutnu natabmah
( yrtne ot reirrab nakajibek irad iridret rasap ukalireP .) -  ukalep helo ispodaid gnay nakajibek
 rasap ukalireP .kudorp kitsiretkarak nad agrah lah malad amaturet ,ayngniasep aguj nad rasap
orp igetarts malad ukalirep ,agrah igetarts malad ukalirep idajnem nakkopmolekid tapad  kud
 adap naktasupid aynasaib irtsudni ajrenik nakgnadeS .isomorp igetarts malad ukalirep nad
 .isubirtsid malad nagnubmanisek nad igolonket naujamek ,isneisife utiay kokop kepsa agit
halada irtsudni utaus ajrenik rukugnem malad nakanugid tapad gnay lebairaV  tiforP . 
 usi babes laisrevortnok nad gnatnanem gnay usi idajnem amal halet PCS nagnubuH
 kopmolek ratna nakadebmem gnay halini  tsilarutkurts  nad  .tsiroivaheb  niaB eoJ turuneM
babes ,ajrenik lebairav irad gnitnep hibel rutkurts lebairav ,)0791( rehterG malad   ajrenik
 itrepes ,rutkurts lebairav nagned aynah kiab nagned naksalejid tapad rasap   noitartnecnoc
 oitar  nad  .yrtne ot reirrab  aynah rasap ukalirep awhab nakatagnem niaB eoJ ,huaj hibeL
sreb tafis irad nanimrec nakapurem nakhab uata rasap ajrenik nakapurem  utaus adap gnia
 atak nagned ,isavresboid kutnu natilusek imalagnem gnires rasap ukalirep uti nialeS .rasap
.fitkeybo gnay naruku nakumenem kutnu tilus nial  
erutcurtS  tcudnoC  ecnamrofreP  
 sinneD turunem PCS iroet rasad isnatsbus ,mumu kutneb malad ,naikimed numaN
lada ,)0002( ffolreP nad  ajrenik rebmus iagabes naahasurep ukalirep nad rasap rutkurts ha
 rutkurts utaus malad naahasurep ,anamiagab naksalejnem ahasureb PCS iroeT .naahasurep
 ,aynipukgnilem gnay utnetret rasap  )S=erutcurts(  ukalirepreb naka  )C=tcudnoc(  aggnihes
nik utaus atpicret  utnetret ajre  .)P=ecnamrofrep(  ,)4991( nitraM ,susuhk hibel araceS
 gnorodnem naka iggnit gnay isartnesnok takgnit nagned rasap rutkurts awhab nakakumegnem
 ukalirep nad rutkurtS .nial amas utas gniasreb adapirad isulok ukalirepreb kutnu naahasurep
 naka ini .isavoni takgnit uata ,isneisife ,agrah malad nimrecret gnay ajrenik ihuragnepmem  
 
 amgidaraP ycneiciffE evitaleR  )ER(  
 fitanretla natakednep nakapurem ER amgidarap ,PCS amgidarap nagned adebreB
 uata abal nagned isneisife aratna natiakretek naksalejnem gnay  helo nakparahid gnay ajrenik
 takgnit gnorodnem naka gnay hal isneisife awhab naknakenem ER natakedneP .naahasurep
 kadit ,)7002 ,damaS malad( kcolrimS turuneM .iggnit hibel gnay )satilibatiforp( nagnutnuek
gnit nagned isartnesnok takgnit aratna nagnubuh ada  nagneD .)satilibatiforp( nagnutnuek tak
 akiJ .aynisneisife tajared irad gnutnagret tagnas naka naahasurep haubes ajrenik ,nial atak
 ayngniasep arap nakgnidnabid aynisneisife tajared naktakgninem upmam naahasurep haubes
utkurts irad gnutnagret aguj ini lah(  irad hadner hibel fitaler gnay iskudorp ayaib r
 nad aynnagnutnuek naklamiskamem tapad tubesret naahasurep akam )ayngniasep
( naruku naktakgninem ezis ( aynrasap asgnap atres ) erahs tekram  .)  
 awhab utiay ini ER amgidarap malad nakanugid gnay igolonimreT  naka naahasurep
( aynsimonoke alaks naktakgninem upmam akij isneisife iapacnem elacs fo seimonoce  alakS .)
 .irtsudni malad ek kusam kutnu urab naahasurep igab tabmahgnep idajnem tapad imonoke
t ek aggnih imonoke alaks itamkinem tapad naahasurep utaus alibapA  gnay iskudorp takgni
 hadner nikam akam naklisahid gnay iskudorp kaynab nikam awhab itrareb ini ,raseb tagnas
 amal naahasurep ,takgninem rasap id naatnimrep alibapA .ayntinu rep iskudorp ayaib
( tnebmucni imrep ihunemem kutnu kiab hibel natapmesek iaynupmem )  anerak ,tubesret naatn
 ayaib ignarugnem amas gnay utkaw adap nad iskudorp halmuj habmanem tapad akerem
 neisife nikames akam nalaujnep halmuj raseb nikames ,uti anerak helO .tinu rep iskudorp
b naahasurep igab kusam natabmah nakidajnem naka inI .ayniskudorp ( ura tnartne wen  ,)
 halet gnay naahasurep irad licek naigabes aynah ayngnarab narasap saul aynalum adap anerak
 amal naahasurep adapirad iggnit hibel halada tinu rep iskudorp ayaib uti anerak helo nad ,ada
( tnebmucni .)  
 takgniT erahs tekram  m iggnit gnay )SM(  naahasurep nalisahrebek rotakidni nakapure
( amal tnebmucni  ayniggniT .kiab hibel gnay isneisife naklisahgnem malad )  tekram
erahs  gnay urab naahasurep igab )iskirtser( natabmah idajnem naka amal naahasurep )SM(
tnu igetarts iagabes nupuam rasap ek kusam naka  rasap id ada gnay lavir ignarugnem ku
 nanuruneP .)irtsudni( erahs tekram   kutnu urab naahasurep igab gnaur nakirebmem naka )SM(
 gnay takgnit iapacnem kutnu gnaulepreb tubesret naahasurep aggnihes rasap malad ek kusam
 .neisife gnilap  
 
uluhadreT naitileneP  
  utaus malad ajrenik nad ukalirep ,rutkurts nagned natiakreb gnay naitilenep aparebeB
:nial aratna ,naknabrep irtsudni  
 .1  gniknaB hsedalgnaB eht morf ecnedivE :ecnamrofreP dna tcudnoC ,erutcurtS tekraM
yrtsudnI  )7002 ,damaS sudbA(  
u naujutreb ini naitileneP  ajrenik nad ukalirep ,rutkurts aratna nagnubuh tahilem kutn
( natakednep aud nakanuggnem itileneP .hsedalgnaB id naknabrep irtsudni malad sisehtopyh  )
 isneisife natakednep nad PCS natakednep nagned utiay ,tubesret nagnubuh rukugnem malad
( sehtopyh ycneiciffe si  .nuhat 4 malad knab 24 noitces ssorc atad nakanuggnem ini naitileneP .)
 utiay ini naitilenep irad lisaH .asaib SLO iserger edotem nakanuggnem aynsisilana edoteM
 nakifingis SM lebairav nad ,tiforp ihuragnepmem nakifingis kadit 3RC lebairav
rp ihuragnepmem ( isneisife asetopih gnukudnem ini lisaH .tifo sisehtopyh ycneiciffe  nad )
 renwO nad stessA ,PEDL ,ATRC itrepes aynnial lebairav naidumeK .PCS asetopih kalonem
.tiforp ihuragnepmem malad nakifingis gnay lisah nakkujnunem  
 .2 iciffE ,noititepmoC ,noitartnecnoC  ni rotceS gniknaB hsikruT eht fo ytilibatiforP dna ycne
tsoP eht - doireP sesirC  )7002 ,kkd ,nasyA kuraF temhA(  
  ajrenik nad ukalirep ,rutkurts aratna nagnubuh tahilem kutnu naujutreb ini naitileneP
kanuggnem ini naitileneP .ikruT id naknabrep irtsudni malad  5 malad knab 72 lenap atad na
 oisar aratna nagnubuh ada kadit awhab utiay ini naitilenep irad nalupmiseK .nuhat
knaB .isitepmok tajared nagned isartnesnok -  )5RC nad 3RC nagned gnutihid( raseb gnay knab
knab nakgnidnabid neisife hibel aynmumu - muj nagned knab  gnisa knaB .licek gnay tesa hal
 .kitsemod atsaws knab nupuata hatniremep kilim knab nakgnidnabid neisife hibel ataynret
 nagnutnuek takgnit naruku iagabes EOR nad AOR nakanuggnem ini naitileneP
( ytilibatiforp am nakifingis araces gnay ymmud lebairav aynaH .)  AOR naksalejnem upm
 gnay hal gnisa knab awhab nakkujnunem tubesret lisaH .satilibatiforp naruku iagabes
 irtsudnI naidumeK  .tubesret irtsudni malad id iggnit hibel gnay nagnutnuek takgnit iklimem
itisiloponom nagniasrep rasap nakkujnunem ikruT id naknabrep .k  
 
 .3 erutcutS eht fo noitaulaveeR - tcudnoC - gniknaB ni mgidaraP ecnamrofreP   salguoD(
)8891 ,reitroF.L anaiD nad ffonavE.D  
 ajrenik nad ukalirep ,rutkurts aratna nagnubuh tahilem kutnu naujutreb ini naitileneP
neP .takireS akiremA id naknabrep irtsudni malad  seires emit atad nakanuggnem ini naitile
 gnukudnem ini naitilenep lisaH .nuhat 1 malad knab 4891 sisehtopyh erutcurts tneiciffe   uata
 huragnepreb rasap rutkurtS .)isneisife bahzam( fitanretla natakednep nagned lanekid gnay
 tiforp padahret nakifingis araces  naidumeK .raseb aguj aynkusam natabmah akij naahasurep
 ,WORGM ,PEDTKM ,TSAPAC lebairav utiay tiforp ihuragnepmem aguj aynnial lebairav
.YMMUD nad ,TSAOTL ,PEDPOTDD ,TESSA ,DPOP  
 
sisetopiH  
 : tukireb iagabes halada ini naitilenep malad sisetopih nupadA  
.1  isaR tesA o  ( AR ( nagnutnuek padahret fitisop huragnepreb agudid ) tiforp  ialin akiJ .)
AR   nakhab ilopogilo gnay rasap nakkujnunem nikames akam 001 itakednem
 iggnit nikameS .iloponom gnurednec tesa oisar ialin   igab tilus nikames akam
ek kusam kutnu urab naahasurep   naahasurep nagnutnuek aggnihes tubesret irtsudni
( tiforp .takgninem naka )  
.2  ( rasap asgnaP erahS tekraM ( nagnutnuek padahret fitisop huragnepreb agudid ) tiforp  .)
 alaks iapacnem( neisife nikames naahasurep nakkujnunem SM ialin iggnit nikameS
 )aynsimonoke  naka nup naahasurep helo tapadid gnay nagnutnuek aggnihes
.takgninem  
.3  nigraM tsretnI teN  ( nagnutnuek padahret fitisop huragnepreb agudid )MIN( tiforp  .)
 natapadnep naktakgninem naka akam MIN ialin iggnit nikameS esab daerps   hisiles(
ned nanapmis agnub aratna ( nagnutnuek ayntabikA .)namajnip agnub nag tiforp  )
.takgninem naka aguj naahasurep  
.4  oitaR ycauqedA latipaC   nagnutnuek padahret fitisop huragnepreb agudid )RAC(
( tiforp  gnay naahasurep natahesek takgnit nakkujnunem RAC ialin iggnit nikameS .)
es raseb nikames  nagnutnuek takgnit naka )isatkepske( naparah nakkianem aggnih
( tiforp .)  
.5  oitaR tisopeD ot naoL   nagnutnuek padahret fitisop huragnepreb agudid )RDL(
( tiforp  naktakgninem )knab( naahasurep nakkujnunem RDL ialin iggnit nikameS .)
nad( nanapmis sata tiderk oisar  kutnu parahreb naahasureP .)agitek kahip a
 aggnihes ,lisah igab nupuata tiderk agnub natapadnep irad nalisahgnep naktapadnem
( nagnutnuek takgnit naktakgninem kutnu isnetopreb RDL nakianek tiforp .)  
 
.6  snaoL gnimrofreP noN  hret fitagen huragnepreb agudid )LPN(  nagnutnuek pada
( tiforp  halasamreb tiderk aynraseb nakrabmaggnem akam LPN ialin raseb nikameS .)
 iauses kadit( nurunem aguj namajnip agnub irad natapadnep nahelorep aggnihes
( nagnutnuek ayntabikA .)naparah tiforp .nurunem naka aguj naahasurep )  
 
 EDOTEM NAITILENEP  
 
naitileneP lebairaV  
 ( tiforp nakanuggnem ini naitileneP ∏  iagabes nakgnades ,nedneped lebairav iagabes )
 utiay ini naitilenep malad nednepedni lebairav AR  ( tesA oisaR ( SM ,) erahS tekraM  MIN ,)
( nigraM tseretnI teN ( RAC ,) oitaR ycauqedA latipaC  ,) ( RDL oitaR tisopeD ot snaoL )  nad ,
snaoL gnimrofreP noN   nad ,)LPN( renwO   .  
 
lebairaV lanoisarepO isinifeD  
 tiforP  (∏) 
 abal/tiforp lebairav ,ini naitilenep malaD  nad nedneped lebairav nakapurem
( ajrenik naruku nakapurem ecnamrofrep  .knab )  gnay abal ataD  malad nakanugid
 naatuJ nautas nakanuggnem ini lebairaV .kajap mulebes abal halada ini naitilenep
.haipur  
 tesA oisaR  ( AR ) 
 oisaR  iagabes nakanugidtesa yxorp  ( rasap rutkurts erutcurts  oisaR .) tesa   irtsudni adap
 nakapurem naknabrep  ialin  aratna oisar isam tesa gn - knab gnisam   tesa latot padahret
 nakanuggnem ini lebairaV .lanoisan naknabrep irtsudni hurules helo naklisahid gnay
.esatnesrep nautas  
 AR          = gnisam tesa -       knab gnisam %001 x  
      naknabrep irtsudni tesa latoT  
 erahS tekraM  )SM(  
 iagabes nakanugid erahs tekraM yxorp   nakapurem SM .)knab( naahasurep isneisife
gnisam tiderk irad lisah -  gnisam knab   naknabrep irtsudni malad tiderk latot igabid
   .esatnesrep nautas nakanuggnem ini lebairaV .lanoisan  
 gnisam tiderk      =  SM -  knab gnisam      %001 x  
      naknabrep irtsudni tiderk latoT  
 nigraM tseretnI teN  )MIN(  
 agnub nagned )agitek kahip anad( nanapmis agnub hisiles nakkujnunem MIN
namajnip  . gnisam nagnauek naropal irad helorepid ini naitilenep malad MIN ataD -
 gnay knab gnisam lupmukret  d  .aisenodnI knaB ,aisenodnI naknabreP irotkeriD mala
.esatnesrep nautas nakanuggnem ini lebairaV  
  oitaR ycauqedA latipaC )RAC(  
 haubes ladom satilauk rotakidni iagabes ladom napukucek oisar nakkujnunem RAC
 .knab  ataD RAC  gnisam nagnauek naropal irad helorepid ini naitilenep malad -  gnisam
 gnay knab lupmukret   lebairaV .aisenodnI knaB ,aisenodnI naknabreP irotkeriD malad
.esatnesrep nautas nakanuggnem ini  
  oitaR tisopeD ot snaoL )RDL(  
 .agitek kahip anad padahret tiderk oisar nakkujnunem RDL  malad RDL ataD
gnisam nagnauek naropal irad helorepid ini naitilenep -  gnay knab gnisam lupmukret  
 nakanuggnem ini lebairaV .aisenodnI knaB ,aisenodnI naknabreP irotkeriD malad
.esatnesrep nautas  
 eP noN snaoL gnimrofr  )LPN(  
( isisnart asam nakulremem aguj LPN lebairaV gal emit  iuhategnem kutnu )
.ajrenik padahret aynkapmad   ini naitilenep malad LPN atad ,uti anerak helO
 ini naitilenep malad LPN ataD.aynmulebes nuhat adap LPN atad nakanuggnem
D irad helorepid  ini lebairaV .aisenodnI knaB ,aisenodnI naknabreP irotkeri
.esatnesrep nautas nakanuggnem  
  elbairaV ymmuD )D(  
( akenob lebairaV elbairav ymmud  halada ini naitilenep malad nakanugid gnay )
ialin irebid )DPB nad oresreP knaB( hatniremep kilim knaB .rotkes ymmud   1
( kramhcneb  knaB ,asiveD noN NSUB ,asiveD NSUB( atsaws kilim knaB nakgnades )
 .0 ialin irebid )gnisA knaB nad narupmaC  
 
:tukireb iagabes ini naitilenep malad naamasrep kutneb nupadA  
∏ α= 0 α+ 1 AR α+ 2 α+SM 3 α+MIN 4 α+RAC 5 α+RDL 6 LPN t-1+
2
1i
ii D  
 anamiD : 
α0   lanoisan naknabrep irtsudni irad pesretni =  
α1 αd.s 6  iserger neisifeok =  
β1 β d.s 2  = tneiciffeoc tpecretni laitnereffid  rotkesbus pesretni raseb aparebes ,
lanoisan naknabrep irtsudni  
∏   abal =  
AR *    oisar = )tesa nakrasadreb( tesa  
*SM     = s tekram erah )tiderk nakrasadreb(  
MIN     = nigram tseretni ten  
RAC     =  latipac oitar ycauqeda  
RDL     = oitar tisoped ot snaol  
LPN t-1    = snaol gnimrofrep non aynmulebes nuhat  
D  ymmud lebairav =  0 ialin nad hatniremep kilim knab kutnu 1 ialin(
)atsaws kilim knab kutnu  
i    mumu knab halmuj =   
t   002 nuhat = 3- 8002  
 
AR * α neisifeok alibapa : 1 α nad 0 > 2 PCS sisetopih gnukudnem akam 0 =  
*SM  α neisifeok alibapa : 1 α nad 0 = 2   ER sisetopih gnukudnem akam 0 >  
 
NASAHABMEP NAD NAITILENEP LISAH  
 
  irtsudni ajrenik padahret ukalirep nad rutkurts aratna nagnubuh sisilanagnem malaD
 edoteM nakanuggnem nagned nakukalid aisenodnI id naknabrep ledoM tceffE dexiF   .)MEF(
 lisah nad 7002 lecxE eciffO tfosorciM nakanuggnem nagned haloid helorepid gnay ataD
halo  isamitse lisaH .6 sweivE erawtfos nakanuggnem nagned isamitseid naidumek tubesret na
.4 lebaT adap tahilid tapad ini naitilenep malad  
4 lebaT  




 tneiciffeoC  rorrE .dtS  t- citsitatS  .borP  areteK  nagn  
C - 8,091141  26,71378  - 979616,1  5601,0  nakifingiS kadiT  
AR  33,98398  97,80573  751383,2  5710,0  nakifingiS  
SM  2,106482  97,66214  616698,6  0000,0  nakifingiS  
MIN  18,73171  404,3916  601767,2  9500,0  nakifingiS  
RAC  011,1522  725,6091  837081,1  3832,0  nakifingiS kadiT  
RDL  - 2608,561  2404,427  - 688822,0  1918,0  nakifingiS kadiT  
LPN  - 092,8985  078,0284  - 194322,1  7122,0  nakifingiS kadiT  
RENWO  - 38,24418  24,34716  - 350913,1  8781,0  nakifingiS kadiT  
R- derauqs  146887,0   
 
elbairaV tnednepeD  abaL :  
 
 
F- citsitats  4299,752  
F(borP - )citsitats  000000,0  
nibruD - nostaW  771312,2  
N 294  
%5 = α adap isnakifingiS  




kisalK ismusA ijU  
  airetirk ihunemem 4 lebat adap isamitse lisah hakapa iuhategnem kutnU  reiniL tseB
rotamitsE desaibnU   ,satiraenilokitlum inkay ,kisalk ismusa iju nakukalid ulrep akam )EULB(
.isalerokotua nad ,satisitsadeksoreteh  
satiraenilokitluM ijU  
  edotem nakanugid tapad satiraenilokitlum aynkadit ada ijugem kutnU  fo eluR s’nielK
bmuhT  edoteM . bmuhT fo eluR s’nielK   lebat irad tahilid tapad ini 5 : ini tukireb  
 lebaT 5 
R ialiN - M irad derauqs  edote bmuhT fo eluR s’nielK  
 
nednepeD lebairaV  nednepednI lebairaV  R- derauqs  
abaL  AR  , LPN ,RDL ,RAC ,MIN ,SM renwO ,  0 146887,  
R( - )amatu derauqs  
AR  LPN ,RDL ,RAC ,MIN ,SM renwO ,  562459,0  
SM  LPN ,RDL ,RAC ,MIN ,AR renwO ,  ,0 477359  
MIN  LPN ,RDL ,RAC ,SM ,AR renwO ,  ,0 802181  
RAC  LPN ,RDL ,MIN ,SM ,AR renwO ,  ,0 353580  
RDL  LPN ,RAC ,MIN ,SM ,AR renwO ,  ,0 939571  
LPN  RDL ,RAC ,MIN ,SM ,AR renwO ,  ,0 884080  
renwO  RDL ,RAC ,MIN ,SM ,AR  , LPN  ,0 629732  
 
  lebat iraD 5 R raseb naigabes awhab iuhatekid tapad , 2  ialin ikilimem laisrap iserger
R irad licek hibel gnay 2  tubesret ledom malad awhab nakisakidnignem ini laH .amatu ledom
 patet ledom aggnihes anrupmes satiraenilokitlum tapadret kadit .isamitseid tapad  
satisitsadeksoreteH ijU  
  tapadret ledom malad hakapa iuhategnem kutnu ,ini naitilenep adaP
 ijU nakanuggnem nagned nakukalid tapad ,kadit uata satisitsadeksoreteh resjelG   ijU nad
hcsuerB - nagaP - yerfdoG  .  
 gnem nagned satisitsadeksoreteh ijU  ijU nakanug resjelG  t ialin naklisahgnem -  kitsitats
 farat nagned ,kitsitats araces nakifingis kadit nednepedni lebairav raseb naigabes anamid
 tapadret kadit isamitseid gnay ledom malad awhab nakkujnunem ini laH .%5=α nakifingis
 .satisitsadeksoreteh  
 eh ijU  ijU nakanuggnem nagned satisitsadeksoret hcsuerB - nagaP - yerfdoG  
 ialin naklisahgnem χ   gnutih 2  irad licek hibel gnay χ  awhab nakkujnunem aguj ini laH .lebat 2
.satisitsadeksoreteh tapadret kadit isamitseid gnay ledom malad  
 satisitsadeksoreteh naijugnep lisaH   ijU nakanuggnem nagned resjelG   ijU nad
hcsuerB - nagaP - yerfdoG  .D naripmaL adap tahilid tapad tubesret  
isalerokotuA ijU  
  ijU nakanugid tapad ,ledom malad isalerokotua aynkadit ada iuhategnem kutnU
hcsuerB - yerfdoG R*sbO ialiN . -  nakapurem gnay derauqs χ  2 gnutih   hibel gnay ialin ikilimem
 ialin irad licek χ ( lebat 2 407005,9  ledom malad awhab nakkujnunem ini laH .)9689,521 <
.E naripmaL adap tapadret naijugnep lisaH .isalerokotua tapadret kadit  
 
isergeR sisilanA kitsitatS ijU  
 naijugneP tiF fo sendooG  R( 2) 
 saH  naupmamek raseb aparebes nakkujnunem ledom irad isanimreted neisifeok li
 tapad 4 lebat nakrasadreB .nedneped lebairav naksalejnem malad nednepedni lebairav
( isanimreted neisifeok ialin awhab iuhatekid R2  rasebes halada ) 0 146887,  itrareb ini laH .
 awhab  lebairav naksalejnem upmam ledom malad nakanugid gnay nednepedni lebairav
 lebairav helo naksalejid %41,12 rasebes utiay aynasis nakgnades ,%68,87 rasebes nedneped
.ledom raulid nial  
)F ijU( katnereS araceS isergeR neisifeoK naijugneP  
 kutnu nakukalid F ijU  lebairav huragnep tahilem -  padahret nednepedni lebairav
 iju irad lisah anamiagab iuhategnem kutnU .)katneres( nahurulesek araces nedneped lebairav
F-  5 irad licek hibel satilibaborp ialin akij ,satilibaborp ialin tahilem nagned inkay kitsitats
0 uata nesrep  nakifingis huragnepreb nahurulesek araces nednepedni lebairav akam 500,
.nedneped lebairav padahret  
 u lisaH 4 lebat adap tahilid tapad F ij .  ialin helorepid tubesret 4 lebat  nakrasadreB
F( satilibaborp - licek hibel tubesret ialin ,0000,0 rasebes )kitsitats   gnay atayn farat irad
 utas tikides gnilap ada awhab naklupmisid tapad aggniheS .)%5,0=α( 50,0 utiay nakanugid
.nedneped lebairav padahret nakifingis huragnepreb gnay nednepedni lebairav  
 )t ijU( laudividnI araceS isergeR neisifeoK naijugneP  
 kukalid t ijU  malad nednepedni lebairav huaj aparebes nakkujnunem kutnu na
 oH naranebek ijugnem kutnu nakukalid t ijU .udividni araces nedneped lebairav naksalejnem
 iju ialin adap nakrasadid oH kalonem uata amirenem kutnu nasutupeK .lepmas lisah irad
epid gnay kitsitats .4 lebat adap tahilid tapad t iju lisaH .ada gnay atad irad helor  
  lebat nakrasadreB 4  nednepedni lebairav aumes kadit awhab iuhatekid tapad ,
 satilibaborp ialin ikilimem gnay nednepedni lebairav ada anamid ,ledom malad nakifingis
t irad - ibel gnay kitsitats  lebairav nupadA .)%5,0=α( nakanugid gnay atayn farat irad raseb h
 lebairav nakgnadeS .MIN nad ,SM ,AR utiay nakifingis araces huragnepreb gnay nednepedni
.renwO nad LPN ,RDL ,RAC utiay huragnepreb nakifingis kadit gnay nednepedni  
 
sahabmeP nad isaterpretnI na  
  nakanuggnem atad nahalognep nakukalid helorepid gnay atad iraD  tceffE dexiF
ledoM   ajrenik padahret ukalirep nad rutkurts aratna nagnubuh sisilanagnem kutnu )MEF(
 ledom malad nakanugid gnay nedneped lebairav nupadA .aisenodnI id naknabrep irtsudni
lenep  utiay ini naiti tiforp   utiay nakanugid gnay nednepedni lebairav nakgnades ,)abal(  oisaR
tesA   ,)AR( erahS tekraM   ,)SM( nigraM tseretnI teN   ,)MIN( cauqedA latipaC oitaR y   ,)RAC(
oitaR tisopeD ot naoL   ,)RDL( naoL gnimrofreP noN s  nad ,)LPN( renwO  .  
  gnay nednepedni lebairav agit ada ,nakanugid gnay nednepedni lebairav hujut iraD
 gnay nednepedni lebairaV .nakifingis kadit gnay nednepedni lebairav tapme nad nakifingis
 nakifingis kadit gnay nednepedni lebairav nakgnadeS .MIN nad ,SM ,AR utiay nakifingis
 nad ,LPN ,RDL ,RAC utiay renwO . 
  ledom kutnebid tapad akam ,sata id adnagreb raenil iserger lisah nakrasadreB
: tukireb iagabes adnagreb iserger naamasrep  
 = abaL - RAC 011,1522 + MIN 18,73171 + SM 2,106482 + AR 33,98398 + 8,091141 – 
 RDL 2608,561 – N 092,8985 LP t-1 – ε + renwO 38,24418  
 
 huragneP tesA oisaR   padahret )AR( tiforP  )abal(  
 lebairaV tesa oisar   padahret nakifingis nad fitisop huragnep iaynupmem )AR( tiforp  
 rasebes AR neisifeoK .)abal(  tesa oisar nakianek paites awhab itra iaynupmem 33,98398
 rasebes ( nagnutnuek takgnit naktakgninem tapad akam nesrep utas tiforp  ,33,98398 rasebes )
 ismusa nagned subirap siretac . 
( natakednep nagned iauses ini lisaH topyh h sese  nagned aguj lanekid gnay uata PCS )
 halitsi erutcurts - ecnamrofrep  )PS( topyh h sese .  ,damaS malad( nannaH nad trebliG turuneM
 knab helo naklisahid gnay )satilibiforp( nagnutnuek takgnit utiay PCS natakednep )7002
 tajared licek nikameS .aynisitepmok tajared nad rasap rutkurts helo gnutnagret tagnas
tsudni utaus malad )isitepmok( nagniasrep  helorepid naka gnay nagnutnuek akam ir
 ini naitilenep malad( isartnesnok oisar iggnit nikames naidumeK .raseb nikames naahasurep
id yxorp   nagnutnuek takgnit alup iggnit nikames akam irtsudni utaus )tesa oisar nagned
urep helorepid naka gnay )satilibatiforp(  .naahas  
 
 huragneP erahS tekraM   padahret )SM( P tifor  )abal(  
  lebairaV erahs tekram   padahret nakifingis nad fitisop huragnep iaynupmem )SM(
tiforp   rasebes SM neisifeoK .)abal(  nakianek paites awhab itra iaynupmem 2,106482  tekram
erahs  ( nagnutnuek takgnit naktakgninem tapad akam nesrep utas rasebes tiforp  rasebes )
 ismusa nagned ,2,106482 subirap siretac  .   natakednep gnukudnem ini lisaH  evitaler
ycneiciffe   gnorodnem naka gnay hal isneisife awhab naknakenem ER natakedneP .)ER(
uek takgnit  ,damaS malad( kcolrimS turuneM .iggnit hibel gnay )satilibatiforp( nagnutn
 nagnutnuek takgnit nagned isartnesnok takgnit aratna nagnubuh ada kadit ,)7002
 tajared irad gnutnagret tagnas naahasurep haubes ajrenik ,nial atak nagneD .)satilibatiforp(
isneisife  nakgnidnabid aynisneisife tajared naktakgninem upmam naahasurep haubes akiJ .ayn
 nad aynnagnutnuek naklamiskamem tapad tubesret naahasurep akam ayngniasep arap
( naruku naktakgninem ezis ( aynrasap asgnap atres ) erahs tekram  natakgninep ,uti irad akaM .)
sata  ( nagnutnuek tiforp ( rasap asgnap nad ) erahs tekram  isneisife irad lisah nakapurem )
.)aynsimonoke alaks naiapacnep(  
 
 huragneP nigraM tseretnI teN   padahret )MIN( tiforP  )abal(  
  lebairaV nigram tseretni ten   nakifingis nad fitisop huragnep iaynupmem )MIN(
 padahret tiforp  18,73171 rasebes MIN neisifeoK .)abal(   paites awhab itra iaynupmem
 nakianek nigram tseretni ten   takgnit naktakgninem tapad akam nesrep utas rasebes
( nagnutnuek tiforp  rasebes ) 18,73171  nagned   ismusa subirap siretac . 
 naka akam MIN ialin iggnit nikames awhab lawa sisetopih nagned iauses ini lisaH
( nagnutnuek takgnit naktakgninem tiforp knab adap ) -  id naknabrep irtsudni malad knab
 .aisenodnI knaB -  knab  aynnalisahgnep raseb naigabes nakladnagnem irad   natapadnep
(agnub emocni daerps tesretni )  ,  ialin raseb nikames nigraM tseretnI teN   akam )MIN(
 irad helorepid gnay natapadnep emocni daerps tesretni  hisreB agnuB nigraM .raseb aguj
ub nagned )ayaib nabeb( nanapmis agnub aratna hisiles rotakidni nakapurem  .tiderk agn
 nanapmis agnub naknurunem uata nakkianem nagned rutaid tapad tubesret MIN ialin naraseB
 .tiderk agnub nupuata  
 MIN ialin ikilimem gnay naknabrep irtsudni kusamret aisenodnI id naknabreP
aragen aratna id iggnitret - A nasawak id adareb gnay aragen ay itrepeS .NAES  naktahilrepid gn




 kifarG 1 
NAESA id naknabreP )MIN( hisreB agnuB nigraM nagnidnabreP  
 
 
0102 ,sapmoK malad aisenodnI knaB :rebmuS  
 
 lebaT 6 
NAESA id naknabreP )MIN( hisreB agnuB nigraM nagnidnabreP  
 
nuhaT  aisenodnI  aisyalaM  anipiliF  dnaliahT  manteiV  arupagniS  
6002  20,6  59,2  10,6  54,3  01,3  01,3  
7002  99,5  71,3  10,6  63,3  21,3  96,2  
8002  31,6  71,3  14,4  90,3  83,3  97,2  
9002  98,5  30,3  29,3  14,3  34,3  97,1  
0102 ,sapmoK malad aisenodnI knaB :rebmuS  
 
  lebat nakrasadreB 6  gnay nakapurem aisenodnI id naknabrep hisreb agnub nigram ,
atar utiay NAESA nasawak id iggnitret -  nakapurem arupagniS nakgnades ,%6 rasebes atar
atar utiay licekret hisreb agnub nigram ikilimem gnay aragen -  ayniggniT .%95,2 rasebes atar
ep irtsudni adap MIN  fitagen nupuata fitisop gnay lah idajnem asib aisenodnI id naknabr
 fitisop lah idajnem asib iggnit gnay MIN ialiN .aynsisilana gnadnap tudus irad gnutnagret
 rotsevni nupuam kitsemod rotsevni kiab( rotsevni arap igab kirat ayad idajnem tapad anerak
u )gnisa  naahasurep mahas ilebmem nagned ladom rasap id aynanad nakisatsevnignem kutn
 utiay tubesret MIN ialin ayniggnit irad fitagen lah nakgnadeS .lanoisan naknabrep
 agnub ukus nakanerakid ini lah ,liir rotkes id isatsevnireb kutnu rotsevni tanim naknurunem
iderk  iggnit hibel ayaibreb gnurednec aisenodnI id gnusgnal isatsevni aggnihes iggnit gnay t



















 huragneP oitaR ytauqedA latipaC   padahret )RAC( tiforP  )abal(  
  lebairaV oitaR ytauqedA latipaC   kadit ipatet fitisop huragnep iaynupmem )RAC(
 padahret nakifingis tiforp   rasebes RAC neisifeoK .)abal(  awhab itra iaynupmem 011,1522
 nakianek paites oitaR ytauqedA latipaC  takgnit naktakgninem tapad akam nesrep utas rasebes
( nagnutnuek tiforp  ismusa nagned 011,1522 rasebes ) subirap siretac . 
 naka akam RAC iggnit nikames awhab lawa sisetopih nagned iauses ini lisaH
( nagnutnuek takgnit naktakgninem tiforp  malad )RAC( ladom napukucek oisar satilauK .)
( naahasurep ajrenik ihuragnepmem tiforp a urab )  akgnaj malad aynkapmad nakasarid nak
 hutub nial atak nagned uata gnajnap utkaw gal emit   nagned nakukalid RAC nakajibek taas
( lisah tiforp  naayacrepek naktakgninem tapad RAC ialin ayniggniT .nakparahid gnay )
 adap huragnepreb naka aggnihes takaraysam ( ajrenik natakgninep tiforp  .)  
 
 huragneP oitaR tisopeD ot naoL   padahret )RDL( tiforP  )abal(  
  lebairaV oitaR tisopeD ot naoL   kadit ipatet fitagen huragnep iaynupmem )RDL(
 padahret nakifingis tiforp   .)abal(  awhab lawa sisetopih nagned iauses kadit ini lisaH  nikames
( nagnutnuek takgnit naktakgninem naka akam RDL iggnit tiforp .)  
  takaraysam irad anad ilaggnem narepreb gnay isaidemretni agabmel halada naknabreP
 ini fitkepsrep malad aggniheS .naayaibmep iulalem takaraysam ek ilabmek nakrulaynem nad
lupmisid tapad  naupmamek anam huajes adap rukuid knab sinsib aynigur gnutnu awhab nak
 nakukalem upmam kadit knab alibapa ,nial atak nagneD .tiderk nakrulaynem malad knab
 irad nimrecret gnay( tiderk oitar tisoped ot naol  tapad naka kadit tubesret knab akam )
 helorepmem  nial rotkaf uata fitkepsrep ada hisam tubesret fitkepsrep nialeS .raseb gnay abal
.naknabrep helo abal nahelorep nakutnenem tapad aguj gnay  
  nupuam tiderk isnapske iulalem helorepid aynah kadit ,abal helorepmem kutnU
d tapad aguj knab abaL .MIN natakgninep  non natapadnep atres isneisife iulalem iapaci
 itrepes lanoisarepo emocnI desaB eeF   itupilem nial aratna gnay )IBF( eef  nad ,isimok ,  ngierof
egnahcxe   lah utas aguj harum KPD helorepmem naupmameK .sruk hisiles aynlasim )xerof(
kifingis huragnep ikilimem gnay  itrareb harum KPD .knab abal igab na dnuf fo tsoc   hibel
 .abal naktakgninem tapad aggnihes harum orig nad nagnubat aynlasim harum KPD  aparebeB .
RDL nupilakes ,aynlasim ,knab -  KPD isasilibomem malad seskus anerak ipatet ,hadner ayn
 tapad nup knab abal ,harum .natakgninep imalagnem  
  
 huragneP snaoL gnimrofreP noN   padahret )LPN( tiforP  )abal(  
  lebairaV snaoL gnimrofreP noN  kadit nad firagen huragnep iaynupmem )LPN(
 padahret nakifingis tiforp   rasebes LPN neisifeoK .)abal( -  awhab itra iaynupmem 092,8985
anek paites  naki snaoL gnimrofreP noN  takgnit naknurunem tapad akam nesrep utas rasebes
( nagnutnuek tiforp  rasebes ) -  ismusa nagned ,092,8985 subirap siretac . 
  halasamreb tiderk oisar iggnit nikames awhab lawa sisetopih nagned iauses ini lisaH
( nagnutnuek takgnit naknurunem naka akam )LPN( tiforp  nakrabmaggnem LPN ialiN .)
 tahilem kutnu rotakidni nakapurem LPN nial atak nagned uata knab tesa natahesek takgnit
erk  LPN lebairav aynnakifingis kadiT .rayab lagag isnetopreb uata halasamreb gnay tid
 tapadret aguj nad ,isautkulf imalagnem aisenodnI naknabrep irtsudni id LPN ialin nakbabesid
knab - LPN ialin gnay knab - i ihibelem gnay isisop adap adareb anerak kiab gnaruk ayn  aynlaed
knab aynlasiM .)%5( -  ikilimem oresreP knaB kopmoleK aynsusuhk hatniremep kilim knab
 ,%44,6 nad %90,6 rasebes utiay 6002 nuhat nad 3002 nuhat adap iggnit gnay LPN ialin
akapurem tubesret oresreP knaB kopmolek malad ek kusamret gnay knab tapme lahadap  n
knab -   .lanoisan naknabrep irtsudni id rasebret tiderk rasap asgnap ikilimem gnay knab  
 
huragneP  (nakilimepeK renwO )  padahret tiforP  )abal(  
 ( nakilimepek lebairaV renwo  nakifingis kadit ipatet fitagen huragnep iaynupmem )
 padahret tiforp   hatniremep kilim knab kitsitats araces awhab nakisakidnignem ini laH .)abal(
 iagabes )DPB nad NMUB( kramhcneb   hibel kadit elbatiforp   knab nagned nakgnidnabid
NSUB( atsaws - NSUB ,asiveD - .)gnisA knaB nad ,narupmaC knaB ,asiveD noN  
  amas ini naitilenep lisaH  kuraF temhA helo nakukalid gnay naitilenep lisah itrepes
‘ ludujreb gnay ikruT id )7002( kkd,nasyA  dna ycneiciffE ,noititepmoC ,noitartnecnoC
tsoP ehT ni rotceS gniknaB hsikruT ehT fo ytilibatiforP -  doireP sesirC  nakrasadreB .’
naktapadid tubesret naitilenep   hibel )atsaws( gnisa knab raseb naigabes awhab elbatiforp  
 neisife takgnit ikilimem gnisa knab nupualaW .)hatniremep( kitsemod knab nakgnidnabid
 naklisahgnem tapad urtsuj gnisa knab ipatet kitsemod knab nakgnidnabid licek hibel gnay
 iggnit hibel gnay abal  nakitkubid tapad kadit ,uti anerak helO .kitsemod knab nakgnidnabid
.satilibatiforp nagned isneisife aratna fitisop gnay nagnubuh ada awhab  
knab ratna gniasreb naupmamek nakutnenem tagnas nakilimepek rutkurtS -  knab
( hatniremep kilim knaB .aisenodnI id mumu  nakladnagnem gnurednec )DPB nad NMUB
( agnub natapadnep irad rebmusreb gnay nalisahgnep emocni desab daerps  tapad ini lah ,)
knab )MIN( hisreb agnub nigram ialin ayniggnit irad tahilid -  .hatniremep kilim knab
knab( atsaws knab nakgnadeS - gnem tapad )raseb knab  anerak raseb hibel gnay abal naklisah
asaj sata natapadnep irad utiay agnub natapadnep irad niales nalisahgnep helorepmem tapad -
( asaj emocnI desaB eeF knab ,uti nialeS .) -  ikilimem )gnisa knab aynsusuhk( atsaws knab
 tagnas ini lah ,hatniremep kilim knab nagned nakgnidnabid kiab hibel gnay igolonket
knab helo nakirebid gnay nanayalep padahret huragnepreb -  tapad aggnihes atsaws knab
nok nasaupek naktakgninem .)habasan( nemus  
 
K NALUPMISE  
  kiratid tapad ,naitilenep malad atad sisilana lisah nasahabmep nakrasadreB
: tukireb iagabes nalupmisek  
.1  ( ajrenik naknimrecnem gnay tiforP ecnamrofrep  id naknabrep irtsudni malad )
 gnay rasap rutkurts helo ihuragnepid aisenodnI id yxorp   atres )AR( tesa oisar nagned
id gnay isneisife helo ihuragnepid yxorp   nagned m erahS tekra   ini lisaH .)SM(
 natakednep awhab naitilenep malad halasam nasumur bawajnem sugilakes erutcurtS -
tcudnoC - ecnamrofreP   natakednep atres )PCS( ycneiciffE evitaleR amas )ER( -  amas
.aisenodnI id naknabrep irtsudni isidnok nakkujnunem tapad  
.2   farat adap atayn huragnepreb gnay lebairav agit ada ,nednepedni lebairav hujut iraD
( nedneped lebairav padahret )nakifingis( 50,0 tiforp  .MIN nad ,SM ,AR utiay )
 utiay nakifingis huragnepreb kadit aynnial nednepedni lebairav tapme nakgnadeS
 nad LPN ,RDL ,RAC renwO  .  
.3   padahret )AR( tesA oisaR aratna nagnubuH tiforp   nagned fitisop nagnubuh halada
 neisifeok urep AR akij halada aynitrA .33,98398  natakgninep imalagnem naahas
.33,98398 rasebes takgninem naka aguj naahasurep tiforp akam nesrep 1 rasebes  
.4   aratna nagnubuH S tekraM erah   padahret )SM( tiforp   nagned fitisop nagnubuh halada
 neisifeok inep imalagnem naahasurep SM akij halada aynitrA .2,106482  natakgn
.2,106482 rasebes takgninem naka aguj naahasurep tiforp akam nesrep 1 rasebes  
.5   aratna nagnubuH tseretnI teN  nigraM   padahret )MIN( tiforp   fitisop nagnubuh halada
 neisifeok nagned  imalagnem naahasurep MIN akij halada aynitrA .18,73171
ebes natakgninep  rasebes takgninem naka aguj naahasurep tiforp akam nesrep 1 ras
.18,73171  
 
  silunep gnay nasatabretek aparebeb adA .nasatabretek apnat nakub ini naitilenep lisaH
: nial aratna ,ini naitilenep malad iumet  
.1   adap atad ,aidesret gnay atad nasatabreteK  naropal irad helorepid ini naitilenep
 nakraulekid gnay aisenodnI naknabreP irotkeriD malad lupmukret gnay nagnauek
atad mumaN .aisenodnI knaB helo -  ataynret ini naitilenep malad nakhutubid gnay atad
sok gnay atad kaynab ,pakgnel araces helorepid tapad kadit  naropal malad gno
.tubesret nakisakilbupid gnay nagnauek  
.2   nakgnades knab 28 halmujreb aynah ini naitilenep malad nakanugid gnay lepmaS
 naitilenep ,uti anerak helO .knab 031 ratikes ada aisenodnI id knab hurules halmuj
alupop nakanuggnem aynkiabes ayntukireb  raga )aisenodnI id knab hurules( is
 .aisenodnI id naknabrep irtsudni ilikawem hibel gnay lisah helorepid  
 
  igab kiab nakusam aparebeb nakujaid akam helorepid gnay naitilenep lisah iraD
 nupuam retenom satiroto ukales aisenodnI knaB ,)naknabrep( naahasurep  hibel naitilenep
: utiay aisenodnI id naknabrep irtsudni itilenem kutnu tujnal  
.1   padahret tiderk satisapak naktakgninem tapad surah aisenodnI id naknabreP
 tapad nakparahid aguj aisenodnI id naknabrep ,uti nialeS .)liir rotkes( takaraysam
ub nigram ignarugnem hisreb agn - ( ayn nigram tseretni ten  tagnas naka anerak )
 ayntiderk halmuj naktakgninem nigni isis utas id naknabrep alibapa fitkidartnok
.rutibed padahret iggnit gnay tiderk agnub naknabebmem hisam nial isis id numan  
.2  aisenodnI id naknabrep irtsudni rutkurtS   nakulremem patet ilopogilo tafisreb gnay
 raga aisenodnI knaB iulalem hatniremep irad tatek gnay narutagnep atres nasawagnep
ukalirep lucnum kadit -  uata habasan nakigurem tapad gnay ,tahes kadit gnay ukalirep
enodnI knaB ,uti nialeS .aisenodnI id takaraysam  gnorodnem suret tapad aguj ais
 liir rotkes nagnabmekrep padahret isubirtnokreb hibel raga aisenodnI id naknabrep
 iagabes halada naknabrep irad isgnuf anerak ( ”nanugnabmeP negA“  fo tnegA
tnempoleveD  .) S atames halkadit knab ,ahasu nadab iagabe -  rajegnem atam  nagnutnuek
( detneiro tiforp  lanoisan nanugnabmep malad bawaj gnuggnatreb turut knab ipatet ,)
 aguj knab ini lah malaD .kaynab taykar pudih farat naktakgninem akgnar malad
.laisos bawaj gnuggnat ikilimem  
.3   nagnauek ajrenik adap naknakenem aynah ini naitileneP  apnat ajas naahasurep
 gnay knab kaynab awhab naagud ada lahadap ,aynnemejanam isis irad tahilem
 naitilenep adap aggnihes aynnagnauek naropal padahret pu kram nakukalem
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